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=Abstract=

Association Between Infection of Human Papillomavirus and Decreased
Expression of Cyclin D1 in Cervical Neoplasia

Sang-Jin Kim, M.D., Mee-Sook Roh’

Department of Obstetrics & Gynecology, Department of Pathology’, College of Medicine,
Dong-A University, Busan, Korea

Cyclin D1, one of Gl cyclin gene subfamily, and human papillomaviruses (HPV) oncoprotein
E7 have a homology in binding sites for the retinoblastoma tumor-suppressor protein. In order to
evaluate the role of cyclin D1 in human cervical carcinogenesis, the level of its expression was
measured and compared to HPV infection: In these studies, 38 normal control cases, 22 carcinoma
in situ (CIN) cases, and 16 invasive cervical carcinomas were analyzed by immunocytochemistry
and polymerase chain reactions for the detection of expression of cyclin D1 and infection of HPV

type 16 and 18, respectively.

The cyclin D1 expression was significantly lower in CIN and

invasive carcinoma than normal control group regardless of HPV infection (p=0.026). The decreased
expression of cyclin D1 in normal control group was not related with HPV infection. However, the
levels of expression of cyclin D1 in CIN and invasive carcinoma were correlated with HPV 16and
18 (p=0.026). The expression of cyclin E was not changed in HPV 16 and 18 infected cases.
These data provide the evidence that cyclin D1 expression in the lesions of cervical tumor is
decreased and it is related with HPV infection.
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FolRars Foloing FFAFeA 1997
149 78 199849 129 744 UE 4 FolA
olFe] ArEL Ho] Qi ATAFY &2 164,
AZ37RE ANNFE 84 224, 222 AFHF
of ol gINd &4 38 E WA TLE FHYT
Z3L X2gYoR AW F Tofdo o] &3
o %etd EujA2 FH 2FAPEE Ao] 3¢
A% HE 943 dvj@H HAE At Cyclin
D1 3 Cyclin E¢| @A & H7}3}7] 93l Bgz
ARGPNE AP 2AHH ¥ =DNA ¥
€ A% VALY EE FRA Ro} FRALAA
HEE AAT

2. A= sletdyy

B2ty ¥oja2 ¥e 4mm FA ZAHAL
A& F poly-L-lysine coated slideo] mounting¥ ¥
€eol=g gndusy, A FF& AYsa
10 mM sodium citrate 4ol W& ¥ SE FU4 A
Ao} 719 F 22& FE WAk BE &89
o) Dako pencilZ & A th& 108 5 3%
H,0, 8o H3tvh &2o]=EE normal goat
serum £-o 308 F<F wWjYAIL ohg 2tz 1:209
1:4002 M@ cyclin DI} E 93 A&
(mouse monoclonal Ab, Santa Cruz Biotechnology, vl
Tl 4T2 3 F2F g Fh¥e
308 B¢ A2oA WY F A3t 308 T A
20} A] biotinylated goat anti-mouse IgGE ABC
reagent (DAKO)S} 7 w42 Z o). Hematoxylin o
ZY943 7 chromogen® 2 aminoethylcarbazole
(AEC)o] AH&-H i

3.DNA £#& ¥ HPV #4

A% #H] & Perkin Elmer PCR system 96000] 3
Al ko 2 = phosphate buffered-saline (PBS), Proteina-
se K (0.2mg/ml), Digestion buffer (100 mM NaCl, 10
mM Tris-pH 8.0, 25 mM EDTA), Phenol/Chloro-
form/Isoamylalcohol (25: 24: 1) €<, 100% Ethanol,
70% Ethanol, TE buffer, @ HPV PCR kit (Bioneer)



T MMt FAle A8 1 ml PBSE A ¥
8}o] 500 ml digestion buffer £} 500 1 g/ml proteinase
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agarose gelE o] 83l A|R& A/|YTE F HE
g A4 ‘
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& YERR R gt

2. BN di=ZoM HPV 16/18 ool o
cyclin D1gigiel vjm,

Fig 1. Immunohistochemical expression of cyclin D1 in
cervical tissues. Cyclin D1 expression was
observed in normal basal squamous epithelium
and endocervical cells but was decreased in the
CIN.
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A4 dz2ToAM HPV ZE L F 389 F 2099
A Yty HPV 160 W HPV 189] Y d¥-& F
FEAGHN SO E 543} 291 bpR 7] 9] WET}
U™ HPV 18 YA o2 3L 255 bpL7)e] Whe
= HPV 16 %A 2.2 BA 3} 9c}(Fig. 2) HPV 16/18
o] ¥4 TolA UEld cyclin D19 2HASE
S49 T3 YL o 29 (10%)olA cyclin
D19 gdo} gy 1 Aole FAYHLE f
o] 3tA] ¥ gth(Table 2)

3. HPV 16/1801 2kAMojALt A2l MHDA

cyclin D1&¢# 2] vl d,

Table 1.91 4] e} uhe} Zho] HPV 16/18¢9] 74
of 5o #Aglol AP FoA cyclin D19] B¥H& =
A e 9 FAFAME F4L BYes
HPV g o o] metA Ao}zl le7tE F7tet sl
t}. HPV 16/180] 24?0 AAFlA cyclin D19} 2
e AU zFoA A Yetgoy AZFR A
HUYFSTH AT AR ZRA o BA ¢y
SAY d8HA gsich o€ F U Aol ¥
AstA] ghgtet. o] s} vl AILX 2 HPV 16/189]
298 A4 E FAYZFoIME cyclin D19 2
ol gl 47t 0%l AF A FHNFS
TAME 0%c|Rey AFFEGoME 100%2

Table 1. Cyclin D1 expression in study group

A Z7hshe Aoz dehdo Bad 437
3 ANYELTOIY A2ARGEAA cylin D19)
¥ 22k HPVIGSo] ZdoRe] Aglol 3

. a /a
b

A)HPV16/18(-)  B)HPV16/18(+)

Fig 2. Identification of PCR products of HPV16 and
HPV18 from cervical tissues with HPV16- and
HPV18- specific oligonucieotide primers.
Preparation of DNA and PCR were done as
described in 'Materials and Methods'. HPV16/18
were not detected with specific oligonucleotide
primers in figure A, lane 3 but was detected in
Figure B lane 3. Lane 1, DNA size marker
lane; lane 2, standard HPV 18 (band a) and 16
(band b).

Expression level of cyclin D1

Status 0 2+ 3+ Total
Normal Count (%) 2(5.3) . 19(50.0) 5(13.2) 12(31.6) 38(100)
CIN Count (%) 17(77.3)" 522.7) 0(0) 0(0) 22(100)
Invasive Count (%) 14(87.5) 2(12.5) 00) 00 16(100)
Total Count (%) 33(43.4) 26(34.2) 5(6.6) 12(15.8) 76(100)

" P<0.05 (Normal vs CIN)
* P<0.05 (Normal vs Invasive)

Table 2. Cyciin D1 expression in normal group according to HPV 16/18 positivity

Expression level of cyclin D1

HPV 16/18 0 2+ 3+ Total
Negative Count (%) 0 (0.0 9 (50.0) 2 (1L 7 (38.9) 18 (100)
Positive Count (%) 2 (10.0) 10 (50.0) 3 (15.0 5 (25.0) 20 (100)

Total Count (%) 253 19 (50.0) 5 (132) 12 (31.6) 38 (100)
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D19} 2@ 7tA7t HPV 16/189 Zg 3 SA7} e
7}E K7 $18ld o] EdA HPV 16/18¢] %¥Ajo]A
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< AeHA 4L Ao YehAY 1+ 22 Y
E}stch HPV 16/180] ¥4 A$oxe HEHA
Fe AET 95% 2 JEltn SAU A& 66%
ojldrt. o] AF}e FY dRIFFHE th2A HPV
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cyclin D19] Z&o] ZAHAGE A& HAF 2 9|,
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5 A3dE AHuUFSTn x3FLoA
HPV16/182] #Y ofFof w& cyclin E ¢#

Table 3. Cyclin D1 expression in study group with HPV 16/18 negative result

Expression level of cyclin D1

Status 0 2+ 3+ Total
Normal Count (%) 0(0) 2(11.1) 7(38.9) 18(100)
CIN Count (%) 7(63.6)'“ 0(0) 0(0) 11(100)
Invasive Count (%) 5(71.4) 0(0) 0(0) 7(100)
Total Count (%) 12(33.3) 15(41.7) 2(5.6) 7(19.4) 36(100)

" P<0.05 (Normal vs CIN)
™ P<0.05 (Normal vs Invasive)

Table 4. Cyclin D1 expression in study group with HPV 16/18 positive result

Expression level of cyclin D1

Status 0 2+ 3+ Total
Normal Count (%) 2(10.0). 10(50.0) 3(15.0 5(38.9) 20(100)
CIN Count (%) 10(90.92' 0(0) 0(0) 11(100)
Invasive Count (%) 9(100) 00) 0(0) 9(100)
Total Count (%) 21(33.3) 11(41.7) 3(5.6) 5(12.5) 40(100)

" P<0.05 (Normal vs CIN)
"™ P<0.05 (Normal vs Invasive)

Table 5. Cyclin D1 expression in CIN and invasive carcinoma groups according to HPV 16/18 positivity

Expression level of cyclin D1

HPV 16/18 0 2+ 3+ Total
Negative Count (%) 12 (66.7)' 6 (33.3) 0 () 0© 18 (100)
Positive Count (%) 19 (95.0) 0© 0O 20 (100)

Total Count (%) 31 8L.6) 7 (18.49) 0 (0 0 (0) 38 (100)

" P<0.05 (Negative vs Positive)
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Cyclin D19} @¥ 3 #3834 cyclin E9] 2¥
HEE HPV 16/18 YA S22 Yo vus
A& o FAH2E FeAol fUTh(Table 6)
Cyclin E9] 2#o] Q& 7% 4& HPV 16/180] &4
d de 4%olon YAFA FEE 0% HER
vleslgon Bde Axst A Yehde vgx
A9 FAE O

v. 1 &

2 d7 232 RH 3 E3Hoz AFAR
B FEgoly A3 EEY YA HPVEY
3} cyclin D19} %# 9 a7 X @cte BHE
AU} cyclin D1 HPVS §7 Ao #eofs
T B32 deiA gloy o $EsHE AEE 9
A7 95td o dFE Holz YTtk AF

Hohg TR ZFLolAet 2ol HPVIE U
DNAHlolgj 2o ZdE HEFAM cyclin D1¢]
mRNAY g Z o] HH L 7Aoo Qlgy Bus
Aoy fueh dagh € 439 59 o943 ge
FYAME cyclin D18} L 2383 Frgde
_‘i.‘..-'l—i glgiq‘s,lo,zl-u)

ojfl dFofAM Yeld Az HPVY Zdge
8ol HPV7E 40l AY F4Yd | BF AT
A% AouFFoldt A2 354l cyclin D19
Wtgo] ZagtE AL HPVOY T E A S
9|5t} ehgAje] At AL AASHEH o)A
£ cyclin D1 2¥ 9 F4& FE3tAY & cyclin
D19} w{ zh2o] ¥ F¥go 2 Yee & Jdde
AL wiAE & glth. HPVY] E6 W2 2 p53 394
AqAGNAR AGsHn old] AgE ps3L p2l

(Waf-1)9] HALE 238 cdkBAE JATE A
o2 g8A UGB

Iy o3y Age wm@ste HPVZE FAQ
7§ A cyclin D19] &¢¥ WE 2AEHE 9
U GE 397 9% A Uehtoy By
HE ALE 6% AT AN S94E Y
o wea ol#dE FAI}E HPVIAHY ASolA
cyclin D19] @¥o] & FadvteE A Jehd
o 291¥ HPV 16/189] Q&3 v @ste] Wl
A cyclin D19] L #o| 728t Ho| A s= A
o th3}e] Southern 52 TH Y HPVe| 9% A2
o WyoM MEZ7|S) - o) o] % o]
AR 2Ho] 22¢ Yo] B Holgu 223
At'? AFARGAM YD oy AT:
HPV16o|Y} 18 FHLEAZ AlFY keratinocyte A}
¥oXe MEF7] Gle 2 o] = =d cyclin D1o]
o ol4 BasA %ot in viro AHe} vl T
3ch'” HPV %4391 2 & oA cyclin D1¢} 745 of
Ued 4 e M54 02 E guae) B, oy
4 2RAA HgH QY o4, L& ulolx 7Y
of g WAWgo] FAHE Fo] AAHD g
o4 f8,2 A7 FYYRIAN wdHE=
cyclin D18 A$o|x WAzAsY oz 3+ 4
A8 240 A Fe F=AAY HZo HYe
02 A3ARYAA A H cyclin D19 2L =
A4 F5Aol RoneM A7lE ML WA S
ofx Fure Aotk B AFATS} # wlolg &
o o3t WYPE MEANXNE cyclin D19 D& o|
F2dgEe e d7AEY A3E GYSY HEF
7] Rolo vpolg Ao grrrulde] Yasi: A
NAt Ah'® 4, cyclin Dlo] ZAHE A
& A4 gz TolA HPVZ g e A9 g
A2 FREG N2RRE W AFAESIE O

Table 6. Cyclin E expression in CIN and invasive carcinoma groups according to HPV 16/18 positivity

Expression level of cyclin E

HPV 16/18 0 1+ 2+ 3+ Total
Negative Count (%) 8 (44.4). 7 (389 1 (5.6 2 (1LD) 18 (100)
Positive Count (%) 12 (60.0) 3 (150 2 (100 3 (15.0) 20 (100)

Total Count (%) 20 (52.6) 10 (26.3) 3(79 5 (13.2) 38 (100)

" P<0.05 (Negative vs Positive)
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TAN VA FAAM dgzFRH o2& cyclin
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3718 88893 2 479 A7 Jehg cyclin
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o] 4L + AUtk § HPVY & AEFJ|&
ZAsE ARE A5t AEF7]9 A o]
3} o]o] #I3= autoregulatory feedback®] T3] &
o] 9% Rolgtn Y4g 4 Uk

Cyclin D19} ¥ 3ts} g7 AL Ao A cyclin
E9] ¥ HPVY Zg# 4@§4o] sloke A
cyclin D1¢+& ¢] W37} cyclin BE9) W2 obe @A 7}
glode A& HHH 2 Yghla Qi) Cho §9
ATZ 3 HPV7E F4Q 34 cyclin B9] ¢dL &
A8 Frhena gk 218 cycing WA
=€ A3t Aol 100070e] HE F oA
Ao 5 AMEE ZA3E cyclin indexE A3}
B2 & A7s vass 249 Yes g2y
o ol2 ¥ Aol& Yeld Aog nt

H & A3 F ol A cyclin D1¢] 2@ 47} of
HE £243 714 g Yehe7te o}F 48R E
AT AT HPV el BAES A7
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Q=& ZAbste]l £ 3 HPV 16/189) #AQl0]
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2. HPV 16/18¢] oI FAZT SATFL2 Yo
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¥, =T R} cyclin D19] ¥#o] SAH o
T8 A vebh

3. HPV 16/189] cyclin D19} 9tz d@ Ao g+
7HE Lotr7] 3t AF AR Yol YA
A% HZTOA HPV 16/189] ¥4 Z& S
& cyclin D1 H¥ =9 3joj§ viung A &
Aol gle ReE vyt

4. A3RE BYRFYolYd AZH Kol HPV
16/18¢1 ¥4 Z$-ofl cyclin D19 ¢&o] =
%S A7t 95%2 A HPVIE/18Y 49 A$
(66%) Rt} Fcth o]l FARH 2 Fo3lA
23207 ¢=

5.HPV 16/18 ¥4 9 $4d] ©& AZ 3R A5
FETH AT ARLZY cyclin EEPES] o]
E BA%FHo2E g9t gle Rez ey
.

o139 ZFHE HPV 16/189] Zgo] @Al
cyclin D12 34z 3d vjgte] 233 E 4%
FTH AZAFETAN FA LD ol § P
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